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HCIIOJIb30BAHUE TEXHOJIOT UM 3D-IIEYATH B CTPOUTEJIBCTBE
IesxonoB B.1O., ctynent rp. [136-151, I xypc
3axaposa U. B., nouieHt
Kysb6acckuit rocy1apcTBEeHHBIM TEXHUUECKUN YHUBEpCUTET UMeHU T. O.
['op6auesa r. KemepoBo

CeronHs CJI0)KHO CKa3aTh, KTO MEPBBIM JOAyMaJICsl NONPOOOBAaTh Hale4yaTaTh Ha
3D npuHTEpe KHUII0H 10M, HO YK€ ceiluac MOHATHO, YTO B HENAJIEKOM Oy IyIleM
TEXHOJIOTUS TPEXMEPHOM II€YaTH CTAHET HEOTHhEMJIIEMOU YaCThIO CTPOUTEIBHOTO
nena.

B Havasie IByXTBICSYHBIX T'OJ0B CPa3y HECKOJIBKO HE3aBUCUMBIX JIPYT OT Apyra
TPYIIT YYEHBIX HaYaJIu UCCIEIOBAaHUA B 00JIaCTH MPUMEHEHUS TeXHOoJIoTuu 3D
IIEYaTU B CTPOUTEIIBCTBE.

Case studies

3-D printing of homes and buildings is not ready to go commercial yet, but the
technology has been developed to the point where full-sized testing has been
accomplished. In fact, Chinese company WinSun Decoration Design Engineering
Co. (WinSun) first showcased its innovative skills and the capabilities of 3-D
printing in 2014 — constructing 10 houses in less than 24 hours, each costing just
$5,000. Although the houses aren’t initially equipped with plumbing, electrical
wiring or insulation, they are designed to accommodate the addition of these
systems after construction. Most recently, WinSun used the same technology in
2015 to construct two buildings that represent new frontiers for 3-D printed
construction: a five-story apartment block and a 1,100 square meter mansion
complete with internal and external decoration.

The WinSun buildings were created using a custom-made giant printer, measuring
6.6 meters wide by 10 meters tall that took the company 12 years to develop.
Printing horizontal layers of “ink™ — a mixture of glass fiber, steel, cement,
hardening agents and recycled construction waste — the machine creates several


http://www.yhbm.com/index.php?m=content&c=index&a=lists&catid=67
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large building sections that are then assembled together to create the final structure,
much like other prefabricated materials are used to create smaller scale projects

within a building.

Other companies, institutions and designers around the globe are planning to use 3-
D printing to push the limits of the new technology and oust traditional
construction methods, including researchers at MIT who are looking to print a
pavilion by imitating the way a silkworm builds its cocoon and DUS Architects in
Amsterdam announced a project to print, room by room, a canal house in the city
using a homemade portable printer located inside an upended shipping container.

Impact on Construction and Housing Markets

Despite the many ways 3-D printing could enhance architectural design and
capabilities, as well as reduce costs for construction companies, homeowners and
businesses, there are a few possible pitfalls:

1. Job Loss: Because 3-D printing requires fewer hands on deck, it has the
potential to put a lot of construction workers out of business. Jobs that once
required skilled laborers, such drywall installation, bricklaying or other
highly trained craftsmen, are essentially replaced by a printer.

2. Material Quality: Utilizing new materials without insights into long-term
health could put us in a similar situation to that of asbestos — a once common
building material that was later found to pose serious safety hazards.

3. Material Diversity: Traditional buildings are made from different materials:
concrete, drywall, steel beams, etc. However, with 3-D printing, materials
used per project might be limited due to a printers’ inability to produce
designs with multiple materials.

4. Transportation and Storage: The larger the project, the larger the printer
and volume of materials needed, which could make transportation and on-
site storage an issue.
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5. High Risk of Error: While human error is always a possibility on
traditional job sites, when it comes to 3-D printing, any errors in the digital
model can result in problematic issues on-site during the printing and
construction phase. If the problem isn’t caught in time, materials could be
lost and undermine the initial cost savings.

6. Trickle-Down Effect: With their products no longer required for building,
not only will the construction industry see job loss, but conventional product
manufacturing companies and equipment rental companies could suffer as
well.

Whether the future use of 3-D printing will be to create new aesthetic structures or
to provide low-cost housing, it is clear that the technology will change the
construction industry forever. In spite of the concerns, 3-D printing’s use in
construction shows no signs of slowing down. If companies continue to innovate
and test the technology, we may someday live in printed homes and work in
printed skyscrapers.

Here are five advantages that 3D printing brings to construction:

1. Reduced supply costs: China-based 3D printing construction
company WinSun, “expects 3D printing will save construction companies up
to 50% on the cost” of building a house. This could prove to be a lifesaver
for construction managers with access to this technology.

2. Global Development: Often as automation and mechanization rises, prices
drop. 3D printing is an affordable way to create housing for the
impoverished in need of adequate shelter.

3. Greener Construction: Wealth Daily suggests that with the advent of 3D
printing, “The use of lumber in the home’s framework would be spared.”
This is a great advancement for “green” construction firms, and a frightening
development for the lumber industry.

4. Improved Project Planning: An important part of every project plan is the
design. With 3D printing, companies will be able to quickly and
inexpensively create models to have as a visual representation of the project
as well as help pinpoint problem areas and avoid delays.

5. Clarify Client Expectations: Now construction professionals and their
customers will be able to communicate clearly and efficiently. Even if the
customer has no architectural background, he will be better able to express
his needs, and ensure that everyone is on the same page.

YcoBepiieHCTBOBaHHAS IIeMEHTHAs (popmyJsia yKIaabIBa€TCS METOJIOM
AKCTPYIUPOBAHUS, YTO TTO3BOJISIET 3HAYUTEIIBHO YIIPOCTUTH CTPOUTETHHBIC
paboThI, TaK KaK UCKITFOYAETCS HEOOXOIUMOCTh B ontasryoke. ['0ToBbIe OETOHHBIC
(bUTypHbI JIETKO MOIIAI0TCS KOPPEKTUPOBKE U OT/IETIOUYHBIM paboTaMm.


http://www.3ders.org/articles/20140401-10-completely-3d-printed-houses-appears-in-shanghai-built-in-a-day.html
http://www.3dprinter.net/reference/what-is-3d-printing
http://www.wealthdaily.com/articles/3d-printed-concrete-mcmansions-on-mars/4951
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OKCIepUMEHTH OPUTAHCKUX UHXEHEPOB He Mmpouuin 0eccienHo. Mx uaes Bei3Baia
KUBOM uHTEepec yueHbix u3 FOxno-Kanudopuuiickoro yuusepcurera. OHu
MPEIOKUIN UCIIOIb30BaTh OTPOMHBIE MAIIMHBI U1 3D-1ieyaTH HEMOCPEACTBEHHO
Ha CTPOUTENBHBIX ILIOMIAIKAX.

Ha nannbiii MomeHT B mateHTHOE O0r0po CIIIA ObLT HampaBIeH MPOEKT MO
HazBanueM Contour Crafting, Ha 0OCHOBE KOTOPOTO IIAHUPYETCS COOPAThH
OTPOMHBIN MIPUHTEP, KOTOPBIN CMOKET IMevaTaTh 10Ma B cOOpe: He TOJIBKO
HECYIIUE CTEHbI, HO U IPOBOJIKY BMECTE C CAHTEXHHUKOM.

Komnanuu, onepeausuime BpeMs

B manxatickoi kommanuu Shanghai WinSun Decoration Design Engineering Co
HE CTaJlU I0’KUJIAThCS, IIOKA aMEPUKAHCKHE KOHCTPYKTOPHI cOOEpyT
byTypucTHYecKyo MaluHy. BMecTo 3Toro npeanpuuMynBbie HHXEHEPBI coOpaiu
coO0ctBeHHbIN 3D-npunTep WinSun, nopa3uBLIMiA MUPOBYIO OOIIECTBEHHOCTh B
NIEPBYIO OYEPEAL CBOMMH Pa3MEPAMH.

Amnmapat 150 meTtpoB qyrHOK 1 10 METPOB MIMPUHON CIOCOOEH BCETO 32
HECKOJIbKO YaCcOB HAIeyaTaTh 3/1aHue BHICOTOM 0 6 MeTpoB. 3d CTPOUTETBHBIM
npuHTep WinSun B KauecTBe «4EPHUID UCIOIb3YET LIEMEHT, YCUIICHHBIH
CTEKJIOBOJIOKHOM.

KoMmanus yxe npuMeHusa cBoe u3o00perenne Ha npaktuke. [loka peus uaer npo
HEJI0POroe, HECI0KHOE OAHOITAXKHOE KUJIbe, 0JHaKko B Shanghai WinSun
NEPENoHEHbI 3HTY31a3MOM. TecToBbie 00pa3ibl 00ONIUTMCH MPEANPUATHIO HA
50% nemiesne, 4eM NPU UCTIOJIB30BAHUH KIACCUYECKUX METOJIOB CTPOUTEIBCTBA.

CrnipaBeIIMBOCTH pajid, CTOUT 3aMETUTh, YTO OIBITHbIE 00pa3Ilbl JOMOB, HECYIIIHE
CTEHBI KOTOPBIX HAIlE€YaTaHbI C TOMOIIBIO IPUHTEPA, ITOSBUINCH HE TOJIBKO B
[[Tanxae. B CIIIA akTMBHO pa3BUBAETCS YACTHBIN MIPOEKT IO CTPOUTEIIBCTBY
KUJIBIX KOHCTPYKLMI. PyKOBOIUT HUM MOJIOAOW M aMOUIIMOHHBIA HHKEHEP
Amnnpeii Pynenko.

[Toka paboTa HaJ OCHOBHBIM MPOEKTOM HAaXOJUTCS B caMOM pasrape, Pynaerko
PEIIHIT TTPOIEMOHCTPUPOBATH OOIIECTBEHHOCTH, HA UTO CIIOCOOSH TIPHUHTED,
COOpaHHBIN MO €ro TEXHOJIOTUH.

B pesynbrate B MUHHECOTE MOSBHIICS HEOOIBIIONH UMITPOBU3MPOBAHHBIN 3aMOK,
JIOKa3bIBAIOIINHI, YTO UAEHU AHAPES UMEIOT IPABO HA PEATU3AIUIO:

Jlom, HareuaTanHbIi Ha 3d MpUHTEpE MO JOCTYITHOM IICHE

CrnoBenckast kommnaHusi BetAbram 3aHsmack CEpUHBIM TPOU3BOICTBOM
CTPOUTENIbHBIX TPUHTEPOB. Ha JaHHBII MOMEHT MOJIENIbHBIN PSi IPOTYKIIMI
CJIOBEHCKOT'O TIPOU3BOIUTENS OrpaHUdeH Tpems moaessim — P1, P2 u P3.

CrouMocCTh OO IKETHON MosIenn cocTaBUT «Bceroy» 12000 eBpo, B TO BpeMs Kak
¢darmanbl TUHEWKH OyayT npoaasarbes o uexne ot 20000 eBpo. YuuTsiBas, 4To
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ammapar MOXET Te4aTaTh HeCYIINe KOHCTPYKIIMH, €T0 CTOUMOCTH TIOJTHOCTBIO Cce0s
onpapbiBaeT. Ho uto Oosiee BakHO, OKynaeT ce0s ¢ TMXBOU.

3d mpuHTEp U CTPOUTEITHCTBO IOMOB, KaK B3aUMOIOTIOTHSIONINAE AIIEMECHTHI.

B Hupepnanmax pemnin noMTH HEMHOIO APYyruM nyteM. KMccenenoBarenu,
npeacTasisoniye tadoparoputo Sabin Design npu KopHenbckoMm yHUBEpCUTETE,
PELIWIN, YTO COBPEMEHHAS MPOMBIIIIJICHHOCTh HE TOTOBA K ME€YATH JOMOB
LETMKOM. BMeCTO 3TOT0 OHM COCPENOTOYNIN CBOM YCUIIMS HA II€YaTh
KEpAMUYECKUX KUPIUYEH.

VYyensle petiii 000MTH TPAIULIMOHHBIE TPYIOEMKUE METObI CTPOUTEIBHBIX
paboT, 3aMeHHB NUTAKOOJIOKH, IEMEHTHBIA PAcTBOP U (pU3HUECKU TPYA C
OMOIIBIO U37enus noj HazBanueM PolyBricks.

Crneunamuctel 3 Sabin Design pemmim oTKa3aTbesi OT TPAAULUOHHBIX KIICAIINX
coctaBoB. Kupnuuu Polybrick cozgaBanuce ¢ yd4eToM KIIacCHUE€CKUX CTOJISIPHBIX
TE€XHOJIOTU, TPUMEHSIOIINUXCS CTPOUTEISAMU ISl CKPETIIEHUS MEKYy COOOi
JEPEBSIHHBIX U3/eAui. JIpyruMu cl10BaMu, KUPIUYHBIE OJIOKU IPOEKTUPYIOTCA
TaKUM 00pa3oM, YTOOBI CHJIa TSYKECTH COEAMHSIIA MEXTy cOO0H BCe JleTanu
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Crnucok nuTeparypsbl:

1. 3D concrete printer [DneKTpoHHBIN pecypc]| — Pexum
noctyma:https://www.designingbuildings.co.uk/wiki/3D_concrete printer

2. 5 Ways 3D Printing is Changing the Construction Industry [DaekTpoHHBIH
pecypc] — Pexxum mocryma: https://www.thebalance.com/3d-printing-
construction-industry-3.Karanor 3d npuatepoB Ha Poccuiickom perHKe
[OnekTpoHHBIN pecypc| — Pexum
noctyma:http://specavia.pro/catalog/stroitelnye-3d-printery/

4.Jloma Ha Mapce [DnekTpoHHbIH pecypc] — Pexum
nocrtyna:https://kontur.ru/articles/4292

5.I1epBbIii ONBIT TIEYaTH [ DIEKTPOHHBINA pecypc| — Pexum
nocryna:http://3dtoday.ru/blogs/specavia/first-experience-printing-on-building-
a-3d-printer/

6.HoBoctu cTpouTenbcTBa [ DNeKTPOHHBIN pecypc] — Pexxum



https://make-3d.ru/wp-content/uploads/2014/08/3dprinthouse9.png
https://make-3d.ru/wp-content/uploads/2014/08/3dprinthouse9.png
https://www.designingbuildings.co.uk/wiki/3D_concrete_printer
https://kontur.ru/articles/4292
https://make-3d.ru/wp-content/uploads/2014/08/3dprinthouse9.png
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noctyna:http:// www.3dpulse.ru/news/stroitelstvo/

7. Ileuats nomoB Ha 3D npuHTepe [DaeKTpOoHHBIN pecypc]| — Pexxum goctyma:
https://make-3d.ru/articles/3d-printer-dlya-pechati-domov/

8. Top 10 3D printed construction innovations [DnekTpoHHBIN pecypc] —
Pexxum nocryma:https://3dprintingindustry.com/news/top-10-3d-printed-
construction-innovations-83578/



